Overview of Knowledge Economy in the Arab Region

Introduction
This paper presents an overview of the knowledge economy in the Arab region and contributes to recently published research studies that aim to improve understanding of the development and performance of knowledge economy in the developing countries. 2 This paper addresses the following questions: Does the knowledge economy exist in the Arab region?; Does the economic structure affect the knowledge indicators in the Arab region?; and How important is the development of knowledge indicators in the Arab region?.
We examine three hypotheses, the first hypothesis argues that the knowledge economy exists in the Arab region but coincides with substantial knowledge gap compared to other world regions. This hypothesis implies that the Arab region has manifestly lagged far behind other world regions in terms of indicators related to knowledge economy. We examine the second hypothesis concerning the variation in knowledge indicators according to the structure of the economy in the Arab region. We examine the third hypothesis concerning the stagnation or slow development in the trend of the major knowledge indicators in the Arab region.
We fill the gap in the Arab literature and present a more comprehensive analysis of the incidence and development of knowledge economy in the Arab region. Different from the conventional view in the literature and earlier studies in the Arab literature (Nour, 2011) that use the conventional classification of countries according to income level, an interesting element in our analysis is that we use a different classification based on the structure of the economy to examine the knowledge economy in the Arab region. We believe that the selection of this criterion seems quite consistent with the well known stylized facts and widely used standard classification of Arab countries according to their reliance on natural resources. The selection of this criterion seems sound since the knowledge economy are often linked to both the resources directly devoted to knowledge development and also to the whole economic structure that supports knowledge development. Moreover, we use recent and update data and provide a more updated study compared to a few earlier studies on the knowledge economy in the Arab region (Nour, 2011) . We fill the gap in the Arab literature by explaining the relationship between knowledge economy and structure of the economy in the Arab region and the observed knowledge gap in the Arab region. Moreover, we support the efforts aim to enhance knowledge economy and institutions necessary for building knowledge economy in the Arab region. Moreover, we investigate the recent development of knowledge indicators and knowledge economy index in the Arab region compared to other world regions.
Regarding research method, we use the descriptive and comparative methods of analysis. Similar to the studies in the literature, we define knowledge as decomposed of tacit knowledge and codified knowledge. We define tacit knowledge by the percentage share of high skilled people in total population, and we define tacit knowledge by tacit skills, which we define by both enrolment in tertiary education and the number of researchers or full time equivalent researchers (FTER). We define codified knowledge by embodied knowledge distributed in many aspects including total spending on education and R&D. Codified knowledge is calculated as a total of the share of public spending on education and R&D spending as percentage of GDP. In addition we use several variables and many other indicators in relation to the components of knowledge, such as the number of publications and scientific and technical journal articles, patents and average schooling years across Arab countries. Moreover, we use other indicators such as knowledge index and knowledge economy index.
The rest of this paper is organized as follows: Section 2 presents the conceptual framework and literature review. Section 3 shows the general socio-economic characteristics of Arab region. Section 4 discusses existence of knowledge economy in the Arab region compared to the other world regions.
Section 5 explains the major development in knowledge economy over the period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) in the Arab region. Finally, Section 6 provides the conclusions and policy recommendations.
Conceptual framework and literature review
In the recent years the world economy is witnessing a fundamental structural change driven by both globalization and the revolution in information and communication technology (ICT) leading to a new economic system. The new economic system is characterizing by increasing significance of knowledge, the rapid diffusion of ICT, productivity growth and intensified competition and globalization trend. Hence, the role of knowledge have intensified and attracted a great deal of interest at the international level. More recent literature raised a debate on the interaction between these elements and the various influences or opportunities they might create for the new economy for both developed and developing countries.
Knowledge creation, accumulation and acceleration is intensified the pace of scientific and technological progress and has been at the heart of economic growth literature. The ability to invent, innovate and create new knowledge and new ideas that are then either embodied in machines, products, processes and organizations, or disembodied/ codified in blueprints and operating instructions, has motivated the successful transfer of technology and enhanced economic development. The definition of knowledge in the literature is based on the distinction between codified and tacit knowledge (Dasgupta and David, 1994) , and between embodied flows of knowledge (knowledge incorporated in to machinery and equipment) and disembodied flows of knowledge (the use of knowledge transmitted through scientific and technical literature, consultancy, education systems, movement of personnel, etc). Often, investment in knowledge refers to public spending on education, training, R&D and ICT. Moreover, in analysing knowledge as specific input to innovative activities, economists on the one hand, view knowledge as a public good generated via R&D activities that generate spillover and thus increasing returns (Romer, 1994; Grossman and Helpman, 1994) . On the other hand, modern innovation theory views knowledge creation in a much more diffuse way. For instance, Langlois (2001) argues that: "knowledge, whether tacit or codified, is embodied in institutions and artefacts that make its transfer possible even in the absence of any codification". Moreover, Smith (2002) argues that: "R&D is but one component of knowledge and innovation expenditures, and by no means the largest. Because, R&D data tend to either overemphasize the discovery of new scientific or technical innovations, or to exclude a wide range of activities that involve the creation or use of new knowledge in innovation. Thus, knowledge rests not only on discovery and R&D but also on learning, external environment (network) of the firm, non-R&D expenditures such as training, market research, design, trail production and tooling up and IPR costs. In addition to capital expenditure, which is a key mode of 'embodied' knowledge spillover from the capital good sector to using industries". Drucker (1998) there is increased importance of education and life-long learning; and more investment is undertaken in intangibles (R&D, software and education) which is even greater than investments in fixed capital. 
General socio-economic characteristics of the Arab region
Based on the above framework and before examining the existence and development of knowledge economy in the Arab region, in this section it is useful to begin with the general socioeconomic characteristics of Arab region Table 1 shows the general socio-economic and development characteristics of the Arab region and world regions as measured by (economic growth (GNI per capita), life expectancy, mean years of schooling, literacy rate and gross enrolment ratios. Table 1 illustrates the substantial gap between Arab and other world regions in terms of population, standard of economic development as measured by GDP per capita and human development index. In general, the Arab region is characterised by low standards of economic development together with high population numbers. According to the World Bank classification of economies, the majority of the Arab countries are classified among mediumincome economies. In addition, according to the classification of the UNDP HDI, the average GDP per capita for the Arab region is classified among the world medium-income group and is, on average, lower than for those of the other world regions. Furthermore, the other HDI components: average life expectancy, mean years of schooling, expected years of schooling, literacy rate and gross enrolment ratios for the Arab region on average, lower than for those of the world countries. Moreover, the Arab region is comparable to other developing countries and regions in terms of the widespread and high rates of both unemployment and poverty. This general socio-economic development characteristics of the Arab region has serious implication on the development of knowledge economy and indicators as we explain in the next section. 
Tacit knowledge:
Starting with tacit sources of knowledge, Table 1 illustrates the substantial gap between Arab region and world regions in terms of several indicators related to tacit knowledge such as gross enrolment ratios in primary, secondary and tertiary education; mean years of schooling and literacy rate. We observe that the literacy rates have been insufficient for the spread of knowledge within the Arab region, for instance, Figure 1 illustrates that despite the relative increase in literacy rates, however, the illiterate population is These results support part of our third hypotheses concerning the poor and slow progress in the trend of the knowledge -related indicators in the Arab region 12 Harbison Myers Index is sum of secondary enrolment and tertiary enrolment times 5, both as % of age group. Technical enrolment index is tertiary total enrolment (times 1000) plus tertiary enrolment in technical subjects (times 5000), both as % of population, Engineering skills index is the same as previous index, with tertiary enrolments in engineering instead of enrolment in technical subjects. 
2. Codified knowledge:
The knowledge gap also appears in many indicators related to codified sources of knowledge which is embodied knowledge distributed in many aspects including spending on education and R&D can be measured by the share of public spending on education and the share of public spending on R&D as percentage of GDP and GERD. For instance, Figure 12 shows that the share of public spending on R&D as per cent and 3.6 per cent respectively, while the comparable percentages of the advanced countries is ranged between 9.7 per cent and 7.6 per cent. Furthermore, the amount of ICT/Capita in Egypt and Saudi
Arabia is accounting for 36.8 and 309.4, whereas the comparable amount for the advanced countries is ranged between 3,256.2 and 1,880.4. In addition, the Arab states represented by Egypt and Saudi Arabia are lagging behind the world and the advanced countries in terms of total personal computers installed in education, home, business and government" (cf. Nour, 2002 Nour, , 2010 . 
Knowledge Index (KI) and the Knowledge Economy Index (KEI)
The knowledge gap and shortage of knowledge also appears from the World Bank Knowledge Index (KI) and the Knowledge Economy index (KEI) index over the period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) . The poor performance of the Arab region in terms of Knowledge Index (KI) and Knowledge Economy Index (KEI), mainly, the Knowledge Index (KI) implies the limited ability of the Arab region to generate, adopt and diffuse knowledge. This is an indication of overall poor potential of knowledge development in the Arab region.
The poor KI reflects the poorness with respect to the key variables in three Knowledge Economy pillarseducation and human resources, the innovation system and information and communication technology (ICT). The poor performance in terms of Knowledge Economy Index (KEI) implies that the environment is not conducive for knowledge to be used effectively for economic development and this reflects the constraint in the overall level of development of the Arab region that hinders the movement towards the Knowledge Economy. The KEI reflects the poor performance of the Arab region on all four pillars related to the knowledge economy -economic incentive and institutional regime, education and human resources, the innovation system and ICT-see Figures 28-34. 13 The declining trends over the period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) ) and small increasing trend over the period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) imply poor performance of both the Knowledge Economy Index (KEI) and Knowledge Index (KI). Both the economic incentive and institutional regime and education show small increasing trend over the period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) . Both innovation and ICT show small decreasing trend over the period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) , they show declining trend over the period (1995) (1996) (1997) (1998) (1999) (2000) that turned into small increasing trend over the period ( Knowledge Economy Index (KEI) and Knowledge Index (KI) and all four pillars related to the knowledge economy -economic incentive and institutional regime, education and human resources, the innovation system and ICT-over the period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) , which are higher for the oil economies followed by the diversified economies, mixed oil economies and primary export economies respectively-see For the purposes of calculating KI and KEI, each pillar is represented by three key variables (more on these variables):
These results support the second hypothesis concerning the variation in knowledge indicators according to the structure of the economy in the Arab region. 
Conclusions:
In this paper we present an overview of knowledge economy in the Arab region and contribute to recently published research studies that aim to improve understanding of the development and performance of knowledge economy in the developing countries. This paper addresses three following questions and examines three hypotheses. Therefore, it is important for the Arab region to bridge the knowledge gap with other world regions. Mainly it is important for the Arab region to improve the investment in knowledge-related indicators, mainly, tacit and codified sources of knowledge. It is also important for the Arab region to improve Knowledge Economy Index (KEI) and Knowledge Index (KI) and all four pillars related to the knowledge economy -economic incentive and institutional regime, education and human resources, the innovation system and ICT.
